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SEATBELT DEVICE 



Background 



[0001] The present invention relates to, for example, the technical field of a seatbelt 
device attached to a seat of a vehicle, such as an automobile. More particularly, the 
present invention relates to a seatbelt device which can constrain an occupant by 
placing a seatbelt under tension by operating a pre-tensioner at the time of an 
!!! emergency, such as a collision of the vehicle. 

0 

ff] [0002] Conventionally, a seatbelt device is attached to a seat of a vehicle, such as an 

?=? 

5 automobile. When a very large deceleration of a vehicle occurs at the time of an 

Q 

Uj emergency, such as a collision of the vehicle, a seatbelt constrains an occupant and 

*** restricts the inertia! movement of the occupant in order to protect the occupant. 

Q Certain seatbelt devices include a pre-tensioner which constrains an occupant quickly 

fin 

Q and with a large constraining force by placing the seatbelt under tension at the time 

fj of the aforementioned emergency. In general, the pre-tensioner is provided at a 

Q 

PL) seatbelt retractor of the seatbelt device, but may also be provided at a buckle or a lap 

anchor section. 

[0003] The retractor is typically one of several types including, for example, an 

emergency seatbelt retractor (ELR), an ELR including a pre-tensioner, and an ELR 
including a load limiter that absorbs impact energy by limiting the load exerted on the 
seatbelt during an emergency. 

[0004] In an emergency, when the pre-tensioner operates to pulls the seatbelt substantial 
force is applied to seatbelt. As a result, a large shock is applied to the components of 
the seatbelt device including, for example, the buckle. Therefore, there is a need for a 
seatbelt device that provides for increased shock absorption upon operation of the 
pretensioner. 
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Summary of the Invention 

[0005] One object of the present invention is to provide a seatbelt device which makes it 
possible to more effectively and gently stop a pull-in member and to further enhance 
shock absorption performance of shock exerted on the pull-in member or a member 
disposed near the pull-in member and affected by a pulling-in operation of the pull- 
in member even when the pull-in member is pulled in to its stopping state by a pre- 
tensioner. 

[0006] According to one embodiment of the present invention, there is provided a 

seatbelt device that includes a pre-tensioner for pulling a seatbelt by pulling in a pull- 
in member at the time of an emergency. The device further includes a shock 
absorbing means for absorbing shock produced when the pull-in member is stopped. 

[0007] The seatbelt device may further include a member disposed near the pull-in 
member and affected by the pulling-in operation of the pull-in member. In an 
exemplary embodiment, the pull-in member is a buckle and/or a lap anchor. 

[0008] In an alternative embodiment of the present invention, the seatbelt device 
includes a wire disposed near the pull-in member and is connected to the pre- 
tensioner. The wire is used for pulling in the pull-in member. The shock absorbing 
means has a wire holding capability for holding the wire at a predetermined angle with 
respect to a direction in which the pre-tensioner pulls. 

[0009] According to the present invention, the operation of the pre-tensioner causes the 
pull-in member to be pulled in at the time of an emergency. Then, the pull-in 
member comes into contact with the shock absorbing means, and, by the shock 
absorbing means, impact energy produced at the time the pull-in member reaches the 
stopping state is absorbed, so that shock performance is further enhanced. By this, 
the pull-in member is stopped more gently. 

[001 0] According to an embodiment of the present invention, by absorbing impact 

energy produced when the pull-in member reaches its stopping state by the shock 
absorbing means, impact force exerted on a member disposed near the pull-in 
member and affected by the pulling-in operation of the pull-in member is greatly 
reduced. 
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[001 1] Furthermore, according to an embodiment of the present invention, impact energy 
produced when the buckle and/or the lap anchor are stopped is absorbed, so that 
shock performance is further enhanced. By this, the buckle and/or the lap anchor are 
stopped more effectively and gently. 

[001 2] Furthermore, since the wire is held by the shock absorbing means at a desired 

predetermined angle with respect to the direction in which the pre-tensioner pulls, it 
is possible to prevent opening of a holding angle caused by a repulsive property of 
the wire, so that the buckle can be reliably set at a desired location. In addition, since 
the shock absorbing means has a wire holding capability, it is not necessary to 
provide a special means for holding the wire at a predetermined angle, thereby 
reducing the number of component parts and making the structure simpler. 

W [001 3] It is to be understood that both the foregoing general description and the 

Q 

Q following detailed description are exemplary and explanatory only, and are not 

restrictive of the invention as claimed. 



yp| Brief Description of the Drawings 

'ft 

s [0014] These and other features, aspects and advantages of the present invention will 

0 • 

•m become apparent from the following description, appended claims, and the 

accompanying exemplary embodiments shown in the drawings, which are briefly 
Q described below. 

[001 5] Fig. 1 is an exploded perspective view partly and schematically showing a buckle 
of a seatbelt device of an embodiment of the present invention. 

[001 6] Fig. 2 illustrates the behavior of the buckle of the seatbelt device of the 

embodiment shown in Fig. 1 , in which 1(a) illustrates an ordinary state, and 1(b) 
shows an operation state. 

[0017] Fig. 3 illustrates a shock absorbing member used in the seatbelt device of the 

embodiment shown in Fig. 1 , in which 3(a) is a front view, 3(b) is a left side view, 3(c) 
is a back view, 3(d) is a sectional view taken along line IIID-IIID of 3(a), 3(e) is a 
sectional view taken along line IIIE-illE of 3(a), and 3(f) is a top view. 



[0018] 



Figs. 4(a) to 4(d) are perspective views of modifications of the shock absorbing 
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member of the seatbelt device of the present invention. 



[001 9] Fig. 5 is a schematic view of a seatbelt device having a pre-tensioner provided a 
buckle. 

[0020] Fig. 6 illustrates the behavior of the buckle of the related seatbelt device shown in 
Fig. 5, in which 6(a) illustrates an ordinary state, and 6(b) illustrates an operation 
state. 

Detailed Description 

[0021] Hereunder, an embodiment of the present invention will be given using the 
drawings. 

[0022] Fig. 5 is a schematic view of an exemplary seatbelt device having a pre-tensioner 
provided at a buckle. Fig. 6 illustrates the behavior of the buckle in the seatbelt 
device. As shown in Fig. 5 and Fig. 6(a), the seatbelt device 5 includes a seatbelt 



01 

J2 retractor 6 secured to, for example, the floor of a vehicle body. The device 5 also 

6 

includes a belt guide 8 which is mounted to, for example, a center pillar of the vehicle 
^ body in order to guide a seatbelt 7 from the seatbelt retractor 6 to a predetermined 

Q location with respect to an occupant. A lap anchor 9 is also provided. The anchor 9 is 

g secured to, for example, a portion of the vehicle-body floor or the like. The anchor 9 

111 is positioned towards the vehicle-body outer side of a vehicle seat (not shown), and 

Q 

Hj has an end of the seatbelt 7 connected thereto. A tongue 1 0 is slidably supported at 

the seatbelt 7. The tongue 1 0 engages with a buckle 2 which is secured to, for 
example, a portion of the vehicle-body floor or the like disposed towards the vehicle- 
body inner side of the vehicle seat (not shown). A bracket 1 is secured to the vehicle 
floor (not shown) and supports the buckle 2. A stretchable and contractible cover 4 is 
placed between the buckle 2, the bracket 1 and the buckle pre-tensioner 1 1 . 

[0023] The retractor 6 may be one of several types including, for example, an emergency 
seatbelt retractor (ELR), an ELR including a pre-tensioner, and an ELR including a load 
limiter that absorbs impact energy by limiting the load exerted on the seatbelt 7 
during an emergency. 



[0024] 



The buckle 2 is supported by the bracket 1 and moves relative to the bracket 1 in 
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the longitudinal direction of the buckle 2 (slightly obliquely upward and downward in 
Fig. 5). One end 3a of a wire 3 is connected to the bracket 1 by a connecting member 
1 2. The wire 3 wraps around a pulley 1 3 that is rotatably supported at the buckle 1 . 
The other end of the wire 3 s connected to a piston (not shown) of the buckle pre- 
tensioner 1 1 . In general, at the time of an emergency, the piston of the buckle pre- 
tensioner 1 1 pulls the wire 3 with a relatively large force. The piston is driven by the 
force of a high-pressure reaction gas produced by a reaction in a reacting substance. 

[0025] The cover 4 for the wire is located between the bracket 1 and the buckle 2. The 
cover 4 is formed of rubber or resin having a property equivalent to the property of 
rubber, and is formed into a cylindrical shape with accordion-like folds. When the wire 
3 is pulled by the buckle pre-tensioner 1 1 , the buckle 2 is pulled towards the bracket 
1 . The cover 4 readily contracts or compresses, thereby allowing the buckle 2 to move 
easily move towards the bracket 1 . 

J [0026] The pre-tensioner 1 1 pulls the seatbelt 7 when, at the time of the aforementioned 
emergency, a high-pressure reaction gas is produced by causing reaction in a reacting 
substance, so that the buckle 2 is pulled towards the bracket 1 through the wire 3 by 
the reaction gas. 



SSSS{ 



[0027] The seatbelt 7 is fastened around the occupant by engaging the tongue 10 with 
the buckle 2 after the seatbelt 7 has been pulled out from the seatbelt retractor 6 and 
placed on the shoulders, chest, and waist of an occupant. While fastened, the seatbelt 
7 is made to fit around the occupant and be wound up and drawn out by the seatbelt 
retractor 6. The seatbelt 7 is normally relatively loosely wound up to an extent not 
causing the occupant to feel constrained. During normal conditions, as shown in Fig. 
5 and Fig. 6(a), the buckle 2 is held at a predetermined location furthest from the 
bracket 1 . 



[0028] 



At the time of an emergency, even if the occupant tries to move forward due to 
inertia, the seatbelt 7 is prevented from being drawn out by the seatbelt retractor 6, 
thereby constraining and protecting the occupant. At this time, the buckle pre- 
tensioner 1 1 operates and, as mentioned above, pulls the wire 3 with a relatively large 
force, so that the cover 4 is readily deformed in the longitudinal direction. The buckle 
2 is pulled in the direction of the bracket 1 (slightly obliquely downward in Fig. 5). 
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Therefore, the seatbelt 7 is quickly brought under tension, so that the constraining 
force of the seatbelt 7 on the occupant increases. 

[0029] However, when, as mentioned above, the wire 3 is pulled with a large force by the 
operation of the buckle pre-tensioner 1 1, the buckle 2 is pulled in the direction of the 
bracket 1 from its ordinary state shown in Fig. 6(a), the buckle 2 may get pulled in 
until it reaches a stopping state corresponding the maximum contraction of the cover 
4 as shown in Fig. 6(b). When the buckle 2 reaches the stopping state it stops 
abruptly, the cover 4 is sandwiched and pressed between the bracket 1 and the buckle 
2 (both relatively hard members) so that shock may be exerted on the buckle 2 and 
the cover 4. The cover 4 provides for shock absorption due to the accordion-like 
folds. 

■ [0030] In the above-described seatbelt device, the buckle pre-tensioner 1 1 is provided at 
the buckle-2 side. However, in alternative embodiments, the pre-tensioner may be 
CH provided at the lap-anchor-9 side shown in Fig. 5. In that case also, a member that 

holds an end portion of the seatbelt 7 may reach its stopping state with respect to the 
lap anchor 9. A cover with accordion-like folds may be provided to absorb shock and 
*" relatively gently stop the member holding an end portion of the seatbelt 7. 

[0031] Fig. 1 is an exploded perspective view schematically and partly showing a buckle 
of another embodiment of a seatbelt device in accordance with the present invention. 
Fig. 2 illustrates the behavior of the buckle in the seatbelt device of this embodiment. 

[0032] As shown in Fig. 1 and Fig. 2(a), a seatbelt device 5 is provided. The device 5 

includes a shock absorbing mechanism. The shock absorbing mechanism may include 
both the cover 4 and a compressible shock absorbing member 14 being mounted to a 
bracket 1 inside a cover 4. As shown in Figs. 3(a) to 3(c), the shock absorbing member 
14 comprises a relatively rigid mounting base portion 14a mounted to the bracket 1 , 
and a compressible shock absorbing portion 14d with accordion-like folds including 
protrusions 14b protruding sideways and recesses 14c that are recessed sideways. In 
the shock absorbing member 14, the mounting base portion 14a and the shock 
absorbing portion 14d are integrally formed or formed as separate portions using 
rubber or resin having a property equivalent to that of rubber. 



SB* 
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[0033] Under ordinary conditions where a buckle 2 is not pulled in by the pre-tensioner 
1 1, as shown in Fig. 2(a), the buckle 2 is separated from a free end of the shock 
absorbing member 14 (that is, a free end of the shock absorbing portion 14d). The 
position of the free end of the shock absorbing member 14 is set at the buckle side 
from a maximum permissible contraction position of the cover 4. Then, when the 
buckle 2 is pulled in by operation of the pre-tensioner 1 1 as mentioned above, the 
buckle (i.e., pull-in member) 2 comes into contact with the free end of the shock 
absorbing member 14 before the buckle 2 is pulled to the maximum permissible 
contraction position of the cover 4, so that the shock absorbing member 14 contracts, 
thereby absorbing and reducing the shock of the buckle 2. 

As shown in Fig. 3(d), a pair of U-shaped grooves 1 4e and 1 4f are formed 
portions of the shock absorbing portion 14 corresponding to the recesses 14c. As 
shown in Fig. 3(a), such a pair of U-shaped grooves 14e and 14f are also provided at 
the mounting base portion 14a so as to extend in the vertical direction. The bottom 
portions of the grooves 14e and 14f are formed into semi-circular shapes having 
diameters that are equal to or slightly larger than the diameter of a wire 3. As shown 
in Fig. 3(e), portions of the shock absorbing portion 14d corresponding to the 
protrusions 14b comprise two pairs of side walls 1 4g and 1 4h and 1 4i and 1 4j. The 
intervals of these side walls 14g and 14h and 14i and 14j are set larger than the 
diameter of the wire 3. Retainer protrusions 1 4k and 14m protruding towards the 
corresponding side walls 14g and 14j are formed at the side walls 14h and 14L 

As shown in Fig. 3(f), by the grooves 14e and the retainer protrusions 14k formed 
at the mounting base portion 14a and the shock absorbing portion 14d, respectively, 
the wire 3 is slidably held at predetermined locations of the shock absorbing portion 
14d, and, similarly, by the groove 14f and the retainer protrusions 14m formed at the 
mounting base portion 1 4a and the shock absorbing portion 14d, respectively, the 
wire 3 is slidably held at the predetermined locations of the shock absorbing portion 
14d. In other words, the shock absorbing member 14 is also capable of holding the 
wire 3. As shown in Fig. 2(a), the shock absorbing member 14 holds the wire 3 at a 
desired predetermined angle 9 with respect to the direction in which the buckle pre- 
tensioner 1 1 pulls. By holding the wire 3 at an angle by bending the wire 3 in this way, 
it is possible to prevent opening of the angle 8 in the direction in which it becomes 



[0034] 



0 



3 
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large caused by the repulsive property of the wire 3, so that the buckle 2 can be set at 
a desired predetermined location. 

[0036] When an external force is exerted on the wire 3 held by the shock absorbing 

portion 14d, the shock absorbing portion 14d deforms readily in the direction of the 
external force. 

[0037] The cover 4 includes four portions 4a, 4b, 4c, and 4d, with the topmost portion 4a 
being connected to the buckle 2, and with the bottommost portion 4d being inserted 
into the shock absorbing member 14. The transverse cross-sectional shapes of the 
portions 4a, 4b, 4c, and 4c are similar in that they are rectangular shapes with corners 
that are chamfered so as to have round forms. In this case, in Fig. 1 and Fig. 2a, the 
size of the transverse cross-sectional shape of the topmost portion 4a (disposed 
closest to the buckle 2) is the largest, and the sizes of the other transverse cross- 
sectional shapes of the portions 4b, 4c, and 4d are set so as to become progressively 
smaller towards the bracket 1 . The portions 4a, 4b, and 4c can move into the regions 
of the portions 4b, 4c, and 4d disposed directly below them, respectively. 

[0038] The bottom end peripheral edge of the topmost portion 4a and the top end 
peripheral edge of the next portion 4b are connected together by an annular 
connecting portion 4e; the bottom end peripheral edge of the portion 4b and the top 
end peripheral edge of the next portion 4c are connected together by an annular 
connecting portion 4f; and the bottom end peripheral edge of the portion 4c and the 
top end peripheral edge of the next portion 4d are connected together by an annular 
connecting portion 4g. The cover 4 is also integrally formed using resinous material, 
such as polyethylene or polypropylene, or rubber. 

[0039] In Fig. 1 , reference numerals 1 5 and 1 6 denote screws for mounting the bracket 1 
to a housing of the buckle pre-tensioner 1 1 ; reference numerals 1 7 and 1 8 denote 
screws for mounting a sub-bracket 1 2 to the bracket 1 ; reference numeral 1 9 denotes 
a collar, mounted to the bracket, for slidably guiding the wire 3; and reference 
numeral 20 denotes a bolt for mounting the attached buckle pre-tensioner 11 to a 
vehicle. 

[0040] 

The other structural features of the seatbelt device 5 of the embodiment shown in 
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Fig. 1 are essentially the same as those of the above-described related seatbelt device 
5. 

[0041] In the seatbelt device 5 of this embodiment having such a structure, under 

ordinary conditions, the buckle 2 is held at a predetermined location shown in Fig. 2 
(a). Here, the buckle 2 is separated from the shock absorbing member 14, and the 
free end of the shock absorbing member 14 is positioned at the buckle side from the 
maximum permissible contraction position. 

[0042] As a result, when an emergency occurs, the buckle pre-tensioner 1 1 operates, so 
that the wire 3 is pulled. Movement of the wire causes the buckle 2 to be pulled 
towards the bracket 1 (in the direction of the arrow shown in Fig. 2(b)) while the cover 
4 contracts. The cover 4 contracts so that a buckle-side portion of the cover 4 is 
positioned at the outer side of a bracket-side portion of the cover formed 
continuously with the buckle-side portion of the cover. 

[0043] Since the free end of the shock absorbing member 14 is positioned at the buckle 
side from the maximum permissible contraction position of the cover 4, the buckle 2 
comes into contact with the free end of the shock absorbing member 14 before the 
cover 4 contracts to the maximum permissible contraction position, so that, 
thereafter, the buckle 2 is pulled in while the shock absorbing member 14 contracts. 

[0044] As a result of the contraction of the shock absorbing member 14, the shock 
absorbing member 14 absorbs impact energy of the buckle 2, so that shock 
absorption performance is further enhanced, and the shock produced when the buckle 
2 comes into contact with the free end of the shock absorbing member 14 is reduced. 
As a result, the buckle 2 comes into contact with the shock absorbing member 14 
more effectively and gently. 

[0045] As shown in Fig. 2(b), when the pressing force of the buckle 2 with respect to the 
shock absorbing member 14 based on the pulling force of the buckle pre-tensioner 
1 1 is equal to the opposing force of the shock absorbing member 1 4, the buckle 2 
stops being pulled in, that is, the buckle 2 reaches a stopping state. Since the shock 
absorbing member 14 absorbs impact energy of the buckle 2, the buckle 2 is gently 
stopped, and impact force exerted on the buckle cover is greatly reduced. 
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[0046] As shown in Fig. 2(b), the stopping position of the buckle 2 in this embodiment is 
set in front of the maximum permissible contraction position of the cover 4. 
Therefore, in this case, impact energy absorption effect by the shock absorbing 
member 14 can be maximized. 

[0047] However, the stopping position of the buckle 2 is not limited thereto, so that it 
can be set at the maximum permissible contraction position of the cover 4. In this 
case, it is possible to obtain impact energy absorption effect by the shock absorbing 
member 1 4 that is substantially the same as that obtained in the case shown in Fig. 2 
(b). Although, under ordinary conditions, the buckle 2 is separated from the shock 
absorbing member 14, the buckle 2 may be set in contact with the shock absorbing 
member 1 4 even under ordinary conditions. 

U [0048] Since the wire 3 is held at an angle, and, is, thus, held in a bent state, it is 

CI 

possible to set the buckle 2 at a desired specified location by preventing angle 
01 opening caused by the repulsive property of the wire 3. 

1^ [0049] The other operational advantages of the seatbelt device 5 of the embodiment of 
4J Figs. 1 and 2 are essentially the same as those of the above-described embodiment 

Q shown in Figs. 5 and 6. 

Q [0050] Figs. 4(a) to (d) are perspective views of alternative embodiments of the shock 

SJ1 

absorbing member of the seatbelt device of the present invention. 



[0051] The shock absorbing member 14 shown in Fig. 4(a) is formed in the form of a 
block including a pair of wire guide holding grooves 1 4e and 1 4f for holding and 
guiding the wire 3, using rubber or resin having a property equivalent to that of 
rubber. It does not have accordion-like folds as in the previous embodiment. In this 
embodiment, although not shown, retainer protrusions 14k and 14m, like those 
mentioned above, may be formed in the wire guide holding grooves 14e and 14f. 

[0052] In another modification of the shock absorbing member 1 4 shown in Fig. 4(b), the 
pair of wire guide holding grooves 14e and 14f of the shock absorbing member 14 
shown in Fig. 4(a) are replaced by a pair of wire guide holding holes 14n and 14o. 



[0053] 



In still another modification of the shock absorbing member 1 4 shown in Fig. 4(c), 
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the pair of wire guide holding grooves 14e and 14f which both open in the same 
directions in the shock absorbing member 14 shown in Fig. 14(a) are replaced by a 
pair of wire guide holding grooves 14p and 14q that open in opposite directions and 
that are formed into U shapes in cross section. 

[0054] Still further, the modification of the shock absorbing member 14 shown in Fig. 4 
(d) comprises a pair of annular flange members 14r and 14s, which are rigid 
members, including elliptical cross-section through holes 14r1 and 14sl ; and a 
cylindrical shock-absorbing member 14t which is connected between the pair of 
annular flange members 14r and 14s, which is formed of rubber or resin having a 
property equivalent to that of rubber, and which includes a through hole 1 4tl . By 
aligning each of the through holes 14rl, 14sl, and 14tl, a wire guide holding hole for 
guiding the wire 3 is formed. 

S [0055] Even by the shock absorbing members 14 shown in Figs. 4(a) to 4(d), operational 
fj advantages that are substantially the same as those of the aforementioned shock 

absorbing member 14 are provided. 



[0056] Although in each of the embodiment and modifications of the shock absorbing 

Q member 14 is provided at the bracket 1 side to which the buckle 2 and the buckle 

p pre-tensioner 1 1 are mounted, in the present invention, the shock absorbing member 

S3 

a Jj 14 may be provided at the buckle 2 side. 



[0057] Although in each of the embodiment and modifications the shock absorbing 

member 14 is applied to the seatbelt device 5 including the buckle pre-tensioner 1 1 
which pulls in the buckle 2, the shock absorbing member 14 used in the present 
invention may be applied to any seatbelt device as long as the seatbelt device includes 
a pre-tensioner that pulls the seatbelt 7 by pulling in the pull-in member at the time 
of an emergency, such as a seatbelt device including a lap anchor pre-tensioner that 
pulls in the lap anchor 9. 



[0058] 



As is clear from the above-described description, according to the seatbelt device 
of the present invention, when the pull-in member is pulled in by the operation of the 
pre-tensioner at the time of an emergency, impact energy produced when the pull-in 
member is stopped is absorbed by the shock absorbing mechanism, so that it is 
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possible to further enhance shock absorption performance and to stop the pull-in 
member more effectively and gently. 

[0059] In particular, according to one embodiment of the present invention, by absorbing 
impact energy produced when the pull-in member is stopped by the shock absorbing 
member, it is possible to greatly reduce impact force exerted on a member disposed 
near the pull-in member and affected by the pulling-in operation of the pull-in 
member. 

[0060] Further, according to another embodiment of the present invention, since impact 
energy produced when the buckle and/or the lap anchor are stopped is absorbed, it is 
possible to further enhance shock absorption performance, and to stop the buckle 
and/or the lap anchor gently. 



Q 

Q 



} [0061] Further, according to another embodiment of the present invention, since the wire 
is held at a predetermined angle with respect to the direction in which the pre- 
tensioner pulls by the shock absorbing means, it is possible to prevent angle opening 
caused by the repulsive property of the wire and to set the buckle at a desired 
^ specified position. In addition, since the shock absorbing means has a wire holding 

Q capability, it is not necessary to use a special means for holding the wire at a 

predetermined angle, so that it is possible to, accordingly, reduce the number of 
HI component parts and simplify the structure. 

o 

[0062] The priority applications, Japanese Patent Application No. 2001 -1 71513, filed on 
June 6, 2001, and Japanese Patent Application No. 2002-093976, filed on March 29, 
2002, are hereby incorporated by reference in their entirety. 

[0063] Given the disclosure of the present invention, one versed in the art would 

appreciate that there may be other embodiments and modifications within the scope 
and spirit of the invention. Accordingly, all modifications attainable by one versed in 
the art from the present disclosure within the scope and spirit of the present invention 
are to be included as further embodiments of the present invention. The scope of the 
present invention is to be defined as set forth in the following claims. 
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